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PURPOSE : To reduce a pressure loss and save an eectrical energy with a ventilating operation be- 
«W performed except a cooling/heating operation time by a method wherein a heat exchanging 
L«,tr l u 0U8 XSl??Wr in - ,he ^'ftion.fan and a normal ventilation not 

S^n^S^HWr are changed over, automatically in respond difference in 
tern £ eramregtwSnJKF in-door and out-door temperatures ' 

CONSTITUTION: Resistance value of the in-door temperature sensor 28 is made to be lower than 
dZtnlZ TT"* - M0 ; 29 whdn ** " ^or temperature is higher than the out- 

S iroTr^'^^y"^' 10 "- " nd "* terminal V0 " ages V " V ' are made 'o «how a 
^f ,,0n ° V.^yvvhenthed.flerencein voltages is exceeded over a predetermined value, the 
output value of the comparator 30 becomes a value of H. In turn, when cooled , the relation be- 
ween V,and V, shows V,>V, and subsequently when the differe nt in voltage s becomes!^ 
than a predetermined value, the output of the comparator 31 becomes a value of H. In this way 
27 >a.!^° U T ? I! CT °" e -J" com P aralore 30 - 31 becomes a value of H, the switchmg unk 

ZZZZn ^ SUCti0 " exhaUS ' fanS W 06 ra,ated « a »** And 

*e scjenorf 25 . energued by a dnver circuit 49, the ventilation holes 11 . 12 are released* open 

by a downward movement of the shutter 17 to cause a heat exchangin g ventilation condition 
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SPECIFICATION 



1. Titlft-of the Invention 



VENTILATING FAN WITH HEAT EXCHANGER 



2. Scope of Claims 



1. A ventilating fan with heat exchanger, characterized by being 
equipped with an air intake and exhaust passage, which includes a heat exchanger and 
a blower for forcibly taking in and expelling air; comprising in a portion that causes 
heat exchange between the indoor and outdoor air passing through the air intake and 
exhaust passage: 

an auxiliary air intake and exhaust passage without a heat exchanger and 
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a passage switching means for switching between the air intake and exhaust 
passage and the auxiliary air intake and exhaust Dassaee: and 
a controlling means ror controlling the switching of the passage switching means 
according to the difference between the indoor and outdoor air temperature 

2. A ventilating fan with heat exchanger, characterized by being 
equipped with an air intake and exhaust passage, which includes a heat exchanger and 
a blower for forcibly taking in and expelling air, comprising in a portion that causes 
heat exchange between the indoor and outdoor air passing through the air intake and 
exhaust passage: 

• an auxiliary air intake and exhaust passage without a heat exchanger and 

• a passage switching means for switching between the air intake and exhaust 
passage and the auxiliary air intake and exhaustoasjage^and 

a controlling means for controlling the switching ot the passage switching means and 
the rotational speed of the blower according to the difference between jhe indoor and 
outdoor air temperatures. ~" 

3. Detailed Description of the Invention 



The invention, which involves the performance of indoor ventilation 
via forced intake and exhaust, relates to a ventilating fan with heat exchanger that is 
especially equipped with a heat exchanger, recovers the thermal energy of expelled 
indoor air by performing heat exchange between it and outdoor air, and mmimizes the 
loss of thermal energy. 

Generally, ventilating fans with heat exchangers of this class are 
constructed so that intake and exhaust is invariably performed via the heat exchanger. 
This necessitates ventilation through the heat exchanger even when an air conditioner 
or heater is not being used a nd the difference between the indoor and^ utdoor air 
or near zero , meaning that the recoverable thermal energy is also 
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at or near zero. Nevertheless, blower energy is lost due to the pressure loss caused by 
the heat exchanger and, as a whole, a large amount of energy is lost. 

The invention, which was made in consideration of the above points, is 
composed to allow autom atic switching between heat exchang e ventilation yjajhe 
heat exchanger and normal^v^itilat ^ wimout the use of the heat nrh ^ 
acconhDiUoJ^ 

whole, the invention enables ventilation to be performed while reducing wasted 
energy. The working examples of the invention shown in the drawings shall be 
described in detail. 

First, in Figures 1 and 2, 1 is a box-shaped ventilating fan unit. 
Dividing walls 2 located within are arranged in a crossed configuration to form four 
passages 3-6, which extend between the inside and outside. The upper left and right 
passages 3 and 4 comprise slitted ventilation holes 7 and 8 oh the outdoor end and 
ventilation holes 9 and 10 on the indoor end. The lower left and right passages 5 and 
6 comprise slitted ventilation holes 1 1 and 12 on the outdoor end, with the indoor end 
being the closed end. 

Item 13, contained within the ventilating fan unit 1, is a heat exchang er, 
which straddles the passages 3 - 6. T he upper left passage 3 and the lower right 
passage 6 are connec ted via the inside of the heat ex changer . The upper right passage 
4 and the lower left passage 5 are similarly conn ected Within the upper left and right 
passages 3 and 4, intake and exhaust blowers 14 and 15 are located on the side of the 
ventilation holes 9 and 10 away from the heat exchanger 13. They are simultaneously 
rotated by a single motor to forcibly take in and expel air. 

Item 1 ^is a means for passage switching, which selectively opens the 
ventilation holes 7 and 8 of the upper left and right passages 3 and 4 or the ventilation 
holes 1 1 and 12 of the lower left and right passages 5 and 6. It comprises a shutter 
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17, a latchmg mechanism and an up-and-down movement mechanism. The shutter 17 
comprises a plurality of plates with slits, slides freely up and down within the 
ventilation holes 7, 8, 11, and 12 and is composed so that being slid up or down 
selectively opens the ventilation holes 7 and 8 or the ventilation holes 1 1 and 12 The 
latching mechanism is attached to the shutter 17 and comprises a latching unit 18 with 
two latches 19 and 19' separated vertically; a joining pin 21 that is supported in a 
freely rotatable manner by a receptacle 20 of the ventilating fan unit 1 and attaches 
and detaches from the latches 19 and 19'; and a spring 22, which continually applies 
force to the pin 21 in the direction, in which it is joined. When the joining pin 21 is 
joined to the latch 19, the shutter 17 is held latched in the downwards position (the 
position in which ventilation holes 11 and 12 are open) and, when it is joined to the 
latch 19', the shutter 17 is held latched in the upwards position (the position in which 
ventilation holes 7 and 8 are open). The up-and-down movement mechanism 
comprises a plunger^ connected to the shutter 17; a solenoid 24 for upward 
movement which, when energized, pulls the plunger 23 and moves the shutter 17 
upward; and a solenoid 25 for downward movement which, when energized, pulls the 
plunger 23 and moves the shutter 17 downward. This mechanism, in opposition to 
the latching mechanism, forcibly moves the shutter 17 upwards or downwards. 

By virtue of the above configuration, when the shutter 17 jsj njh* 
downwards position (the position in which the ventilation holes 1 1 and 12 are open), 
an air intake passage-from the ventilation hole 12 via the lower right passage 6, the' 
heat exchanger 13 and the upper left passage 3 to the ventilation hole 9-and an air 
exhaust passage-from the ventilation hole 10 via the upper right passage 4, the heat 
exchanger 13 and the lower left passage 5 to the ventilation hole 1 1-are formed 
MOre ° Ver ' ^en the shutter 17 is in the iipw^dsjosition (the position in which the 
ventilation holes 7 and 8 are open), an auxiliary air intake passage-from the 
ventilation hole 7 via the upper left passage 3 to the ventilation hole 9-and an 
auxiliary air exhaust passage-from the ventilation hole 10 via the upper right 
passage [4] to the ventilation hole 8— are formed. 
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Next, the means for controlling the rotational speed of the motor 
powering the blowers 14 and 15 and the means for controlling the switching of the 
passage switching means 16 will both be explained in reference to the electrical 
circuit diagram mg^J In the Figure, 26 is a motor, which rotates the intake and 



exhaust blowers 14 and 15, 27 is a switching unit, which controls the switching of the 
rotational speed of the motor 26 based on input signals, 2BJs an indoor-side 
temperature sensor comprising a negative temperature coefficient thermistor, which 
senses the indoor air temperature, 29 is an outdoor-side temperature sensor 
comprising a negative temperatiire^ffici^errnistor, which senses the outdoor 
aj rjemperature, 30 and 31 are comparators, and 32 - 35 are re sistors, (terns 36 and 
37are variable resistors that generatehig h,level output from the comp arator*™ and 
31 whai&ediffg epce between the indoor and outdoor airjemperatures reaches a set 
^u^ermined by an arbitrarily set resistance value, but they are seT^ifthe 
comparators 30 and 31 do not simultaneously output at a high level because of the 
resistors 34 - 37. Items 38 and 39 are resistors, 40 and 41 are diodes, 42 is an 
inverter, 43 and 44 are differential circuits, 45 and 46 are resistors, 47 and 48 ar e 
pulseanitters for generating waveforms and 49 and 50 are driver circuits, for the 
solenoids 25 and 24. 



In the above working example, the variable resistors 36 and 37 are set 
to increase the output of the comparators 30 and 3 l^a Mgri CT^eeve^ ^ 
ggg^ce between the indoor and outdoor airjemperatures arises, so mat the amou nt 
ofrecovered thenr^ergy_b X feeJi ea t exchangerl3.exceed s the hW^ energy lost 
due to the heat exchanpg ^ Moreover, the rate of rotation_of^iotor2$ can be 
• f* '* ° ne ot The rate of rotation at the low 
speed is set to a value allowing ventilation of the necessary amount of air without 
passing it through the heat exchanger and the rate of rotation at high speed is set to a 
value allowing ventilation of the necessary amount of air through the heat exchanger 
13. 
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Next, the actions oflhe invention will be described. When the room is 
so the indo or a ir temperature is higher than the outdoor air temperatu re, the 
amount of resistance of the indoor-side temperature sensor 28 is less than this value 
for the outdoor-side temperature sensor 29, and the terminal voltage V, is less than 
the terminal voltage V 2 . Once_ &e_diflference between the indoor and outdo^v 
temperatures increases to a certain value, the output of the comparator 30 reaches a 
high level. In greater detail, given that R, is the resistance of the resistor 34 and R 2 is 
the resistance of the variable resistor 36, the comparator 30 o^S^^^x 
when: 



R 2 

v, < 



R. + R 2 



When tne room is" air conditioned, so the indoor air temperature is 
lower than the outdoor air temperature, the amount of resistance of the indoor-side 
temperature sensor 28 is greater than this value for the outdoor-side temperature 
sensor 29, and the terminal voltage V, is greater than the terminal voltage V 2 . Once 
the difference between the indoor and outdoor ai r temperatures increases tn a certa hT 
^ue^the comparator 31 outputs at a high level. In greater detail, with R 3 being the 
resistance of the variable resistor 37 and R* being the resistance of the resistor 35, the 
comparator 3 1 begins outoutting at a high level when: 



R* 

V,> v 2 

R3 + R4 



As has been explained above, wheneither the comparator 30 or the 
comparator^ outputs at a high level, the switching unit 27 sets the motor 26 to high- 
speed operation based on input signals, and signals are input into the driver circuit 49 
via the differential circuit 43 and the pulse emitter 47. This causes the solenoid 25 to 
operate for a short time. When this happens, the solenoid 25 pulls the plunger 23 
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do™, wSich n.oves the shutter 17 do™ wllnls ^ .pens the vcnffl^ hoIes 

II and 12 



With_Ae_device in this configuration, outdoor air is forcibly taken in 
via the air intake passage, which runs from the ventilation hole 12 through the lower 
nght passage 6, the heat exchanger 13 and the upper left passage 3 to the ventilation 
hole 9. Sunultaneously, indoor air is forcibly expelled via the air exhaust passage 
wh,ch runs from the ventilation hole 10 through the upper right passage 4, the heat' 
exchanger 13 and the lowerleftpassageStothe ventilation hole 11. hereby heatis 
exchanged between the indoor and outdoor air and the interior is ventilated. In such 
heat exchange ventilation, air is passed through the heat exchanger 13, so blower 
energy ,s lost due to the pressure loss caused by the heat exchanger 13, but the 
recovered thermal energy is greater than this, so ventilation without overall energy 
waste is possible. 



When an- air conditioner or heater is^i^be^used, the differ ence 
.between the indoor and outdoor tcr^tm^^^ ^^ ^^ 
differen ce between the resiste nce^values or terminal voltages of the^en^ 
senso rs 28 and 29, and the output from both the comparators 30 and 3 1 ig^ low 
Je^Therefore, the switching unit 27, with me output of the inverter 42, causes the' 
motor 26 to operate at a low speed, and the driver circuit 50 causes the solenoid 24 to 
operate for a short time with the signals coming through the differential circuit 44 and 
the pulse emitter 48. When this happens, the solenoid 24 pulls the plunger 23 
causing the shutter 1 7 to move upwards, and the ventilation holes 7 and 8 are opened. ' 

With the device in this configuration, outdoor air is forcibly taken in 
via the auxiliary air intake passage, which runs from the ventilation hole 7 through the 
upper left passage 3 to the ventilation hole 9, Simultaneously, indoor air is forcibly 
expelled through the auxiliary air exhaust passage, which runs from the ventilation 
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hole 10 through the upper right passage 4 to the ventilation hole 8. Normal indoor 
ventilation is thereby conducted. 

In such normal ventilatio n, air is not passed through the heat exchanger 
13, so the blower energy lost due to the heat exchanger 13 is elirninate dand the 
indoor ajr is expelled without heat exchange. rTS~this~clie~t oo, wasted energy is 
reouced overall. Moreover, the necessary amount of air can be exchanged with the 
intake and exhaust blowers 14 and 15-or in other words, the motor 26-operating at 
a low speed. Therefore, the electrical power consumed by the motor 26 is lower than 
that used during heat exchange ventilation, so energy is conserved. 

As has been explained above, h eat exchange air ventilation and no rmal 
air ventilati on are automatically switched b^tween^ac^rding to the d ifference 
between the in do or and outdoor air temperatures in th is working example. Overall, 
ventilation can be conducted while wasted energy is reduced__- 

Heat exchange ventilation and normal ventilation should be switched 
between according to the difference in the indoor and outdoor enthalpy when total 
heat exchange is conducted. The difference in the indoor and outdoor enthalpy 
cannot be directly determined But as enthalpy and wet bulb temperature run nearly 
parallel, indoor and outdoor wet-bulb temperatures could be measured instead. 

Moreover, the passage switching means and the control means in the 
invention are not limited to those of the above working example. 

As has been discussed, with the invention, heat exchange air ventilation 
and normal air ventilation are automatically switched between acci2rdiiig_jo_flie 
difference between the indoor and out door air tempera tures. Overall, ventilation can 
be conducted while wasted energy is reduced. The invention is very advantageous in 
terms of energy conservation. 
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Furthermore, switching to low-speed blower operation when air is 
being taken in and expelled during normal ventilation makes the invention more 
advantageous because the necessary amount of air is exchanged while the amount of 
electrical power consumed by the blowers is reduced. 

4. Brief Description of the Drawings 

Figure 1 is an abbreviated compositional diagram of the ventilating fan 
of the invention. Figure 2 is a cross-sectional diagram showing the passage switching 
means. Figure 3 is a diagram of the electrical circuit 

3-6: passages 
7-12: ventilation holes 
13: heat exchanger 
14-1 5: blowers 

16: passage switching means 
17: shutter 
24, 25: solenoids 



26: 
28 
29 



motor 



indoor-side temperature sensor 
outdoor-side temperature sensor 
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